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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
States. 

2. Claims 1-6, 17-21, and 26-28 stand rejected under 35 U.S.C. 102(b) as being 
anticipated by lonue et al. (U.S. Patent Appl. Pub. No. 2001/0003672). 

3. As to claim 1 , lonue discloses an etching process for removing silicon from the 
surface of a silicon wafer (paragraph 001 5), the process comprising contacting the 
surface of the silicon wafer with a caustic etchant (paragraphs 0069-0075) in the form of 
an aqueous solution comprising water and a source of hydroxide ions (paragraphs 

001 5, 0023), the concentration of water in the caustic etchant being less than 45% by 
weight (paragraphs 0015, 0030, 0049). lonue discloses a polishing composition with 
water, abrasive and an alkali metal hydroxide (paragraph 0015). The concentration of 
abrasive is up to 50% by weight (paragraph 049). The concentration of alkali metal 
hydroxide is up to 30% by weight (paragraph 030). Therefore, concentration of water 
can be as low as 20% by weight, or a concentration of water being less than 45% by 
weight. 

4. As to claim 2, lonue discloses that the concentration of water in the caustic 
etchant is at least about 10% by weight (paragraphs 0015, 0030, 0049). 
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5. As to claim 3, lonue discloses that the concentration of water in the caustic 
etchant is at least about 20% by weight (paragraphs 0015, 0030, 0049). 

6. As to claim 4, lonue discloses that the concentration of water in the caustic 
etchant is at least about 25% by weight (paragraphs 0015, 0030, 0049). 

7. As to claim 5, lonue discloses that the concentration of water in the caustic 
etchant is from about 30% to about 42% by weight (paragraphs 0015, 0030, 0049). 

8. As to claim 6, lonue discloses that the concentration of water in the caustic 
etchant is from about 30% to about 37% by weight (paragraphs 0015, 0030, 0049). 

9. As to claim 16, lonue discloses that the source of hydroxide ions comprises an 
alkali metal hydroxide selected from the group consisting of sodium hydroxide and 
potassium hydroxide (paragraph 0023). 

10. As to claim 17, lonue discloses that the caustic etchant further comprises a salt 
additive (paragraphs 0015, 0024). 

11. As to claim 18, lonue discloses that the salt additive is selected from the group 
consisting of inorganic alkali and alkaline earth metal salts and mixtures thereof 
(paragraphs 0015, 0024). 

12. As to claim 19, lonue discloses that the salt additive comprises a compound 
selected from the group consisting of potassium fluoride and potassium carbonate 
(paragraph 0024). 

13. As to claim 20, lonue discloses that the concentration of the salt additive in the 
caustic etchant is no more than about 25% by weight (paragraph 0030). 
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14. As to claim 21 , lonue discloses that the concentration of the salt additive in the 
caustic etchant is from about 5% to about 25% by weight (paragraph 0030). 

1 5. As to claim 26, lonue does not expressly disclose that the surface of the wafer is 
contacted with the caustic etchant by immersing the wafer in the caustic etchant. 
However, lonue discloses a chemical mechanical polishing of the wafers with the 
caustic etchant (paragraphs 0067-0075). Thus, the surface of the wafer is inherently 
contacted with the caustic etchant by immersing the wafer in the caustic etchant during 
chemical mechanical polishing. See Wolf, Silicon Processing for the VLSI Era, Vol. 4, 
Lattice Press (2002) ("Wolf IV"), pages 322-324. 

16. As to claim 27, lonue discloses that the wafer is rotated while immersed in the 
caustic etchant (paragraph 0071 ). 

17. As to claim 28, lonue discloses that the rate of rotation of the wafer immersed in 
the caustic etchant is from about 1 revolution per minute to about 100 revolutions per 
minute (paragraph 0071). 



Claim Rejections - 35 USC § 103 

18. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

19. Claims 23-25 and 29 stand rejected under 35 U.S.C. 103(a) as being 



unpatentable over lonue, in view of Netsu (U.S. Patent No. 6,099,748). 
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20. As to claim 23, lonue does not expressly disclose that the temperature of the 
caustic etchant contacted with the silicon wafer is at least about 70°C. However, Netsu 
discloses a method of etching a silicon wafer, including using a temperature of the 
caustic etchant (column 2, line 40) contacted with the silicon wafer that is at least about 
70°C (column 2, lines 48-49). Netsu further teaches that etching with the caustic 
etchant at a temperature range of 65°C to 85°C results in an appropriate etching rate. 
Moreover, too low of an etching rate impairs productivity, whereas too high of an etching 
rate results in adverse surface effects (column 2, lines 50-54). 

21 . As to claim 24, Netsu discloses that the temperature of the caustic etchant 
contacted with the silicon wafer is from about 65°C to 85°C (column 2, lines 48-49). It 
should be noted that there is overlap between the Applicants' claimed temperature 
range and Netsu's temperature range. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use a temperature of the 
caustic etchant contacted with the silicon wafer from about 70°C to 120°C. One who is 
skilled in the art would be motivated to use a temperature range that overlaps with a 
temperature range known to produce desirable silicon etching rates. 

22. As to claim 25, Netsu discloses that the temperature of the caustic etchant 
contacted with the silicon wafer is from about 75°C to 85°C (column 2, lines 48-49). 

23. As to claim 29, lonue does not expressly disclose that the wafer is immersed in 
the caustic etchant for a time such that the amount of silicon removed from the surface 
of the wafer is from about 10 urn to about 30 urn in terms of total thickness from both 
the front and back surface of the wafer. However, Netsu discloses a method of etching 
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a silicon wafer, including immersing the wafer in the caustic etchant (column 2, line 40) 
for a time such that the amount of silicon removed from the surface of the wafer is from 
about 10 pm to about 30 pm in terms of total thickness from both the front and back 
surface of the wafer (column 2, lines 59-62). Moreover, Netsu teaches that removal of a 
thickness in this range is required to eliminate mechanical damage (column 2, lines 63- 
67) introduce by mechanically slicing the wafer (column 1 , lines 1 5-25). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to immerse the wafer in the caustic etchant for a time such that the amount of 
silicon removed from the surface of the wafer is from about 10 pm to about 30 pm in 
terms of total thickness from both the front and back surface of the wafer. One who is 
skilled in the art would be motivated to eliminate mechanical damage from the wafer. 



Claim Rejections - 35 USC § 103 

24. Claims 30-32 stand rejected under 35 U.S.C. 103(a) as being unpatentable over 
lonue, in view of Tsung-Kuei et al. (U.S. Patent No. 6,793,836). 

25. As to claim 30, lonue does not expressly disclose that the surface of the wafer is 
contacted with the caustic etchant by spraying the surface of the wafer with the caustic 
etchant. However, Tsung-Kuei discloses a method of wet etching, including spraying 
the surface of the wafer with etchant (column 1 , lines 47-55; column 2, lines 55-57; 
Figure 1). Tsung-Kuei teaches that spray and spin etching is a commonly used wet 
etching technique for silicon (column 1, lines 13-18) that provides for more uniform 
etching (column 1, lines 35-36). Therefore, it would have been obvious to one of 
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ordinary skill in the art at the time the invention was made to contact the surface of the 
wafer with the caustic etchant by spraying the surface of the wafer with the caustic 
etchant. One who is skilled in the art would be motivated to use a commonly used wet 
etching technique for silicon that provides for more uniform etching. 

26. As to claim 31 , Tsung-Kuei discloses that the wafer is rotated while the surface of 
the wafer is sprayed with the etchant (column 1 , lines 47-55). 

27. As to claim 32, Tsung-Kuei discloses that the rate of rotation of the wafer is from 
about 50 revolutions per minute to about 650 revolutions per minute (column 2, lines 9- 
16). 

Claim Rejections - 35 USC § 103 

28. Claims 82-87, 89, and 91-99 stand rejected under 35 U.S.C. 103(a) as being 
unpatentable over lonue. 

29. As to claim 82, lonue discloses an etching process for removing silicon from the 
surface of a silicon wafer (paragraph 0015), the process comprising contacting the 
surface of the silicon wafer with a caustic etchant (paragraphs 0069-0075) in the form of 
an aqueous solution comprising water, hydroxide ions, and a salt additive (paragraphs 
0015, 0024), the salt additive comprising a compound selected from the group 
consisting of inorganic alkali and alkaline earth metal salts and mixtures thereof 
(paragraph 0024), the concentration of the salt additive in the caustic etchant being at 
least about 4 mole percent (paragraphs 0023, 0024, 0029, 0030). lonue discloses a 
concentration of the salt additive (potassium carbonate (paragraph 0024)) and 
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hydroxide ions (sodium hydroxide (paragraph 0023)) in the caustio etchant being at 
most 50% by weight (paragraph 0029) with a preference of 30% by weight (paragraph 
0030). A mixture of about 50% by weight water (molar mass = 1 8 g/mole), about 30% 
by weight sodium hydroxide (molar mass = 40 g/mole), and about 20% by weight 
potassium carbonate (molar mass = 1 38 g/mole) yields a water concentration of about 
75 mole percent, a sodium hydroxide concentration of about 20 mole percent, and a 
potassium carbonate concentration of about 5 mole percent. 
30 lonue does not expressly disclose that the salt additive does not decompose or 
react in the caustic etchant. However, because Applicant's caustic etchant contains the 
same components as lonue's etchant (paragraphs 001 5, 0023, 0024), one who is 
skilled in the art would expect the salt additive does not decompose or react in the 
caustic etchant. 

31 . As to claim 83, lonue discloses that the concentration of the salt additive in the 
caustic etchant is at least about 5 mole percent (paragraphs 0023, 0024, 0029, 0030). 
A mixture of 50% by weight water, a small amount of sodium hydroxide, and about 50% 
by weight potassium carbonate yields a potassium carbonate concentration of about 1 1 
mole percent. 

32. As to claim 84, lonue discloses that the concentration of the salt additive in the 
caustic etchant is at least about 10 mole percent (paragraphs 0024, 0029). 

33. As to claim 85, lonue discloses that the concentration of the salt additive in the 
caustic etchant is from about 4 to about 15 mole percent (paragraphs 0024, 0029). 
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34. As to claim 86, lonue discloses that the salt additive comprises an inorganic 
sodium or potassium salt (paragraph 0024). 

35. As to claim 87, lonue discloses that the salt additive comprises an inorganic salt 
selected from the group consisting of potassium carbonate (paragraph 0024) and 
sodium carbonate (paragraph 0024). 

36. As to claim 89, lonue discloses that the salt additive comprises potassium 
carbonate (paragraph 0024). 

37. As to claim 91 , lonue discloses that the concentration of hydroxide ions in the 
caustic etchant is no more than about 20 mole percent (paragraphs 0023, 0024, 0029, 
0030). 

38. As to claim 92, lonue discloses that the concentration of hydroxide ions in the 
caustic etchant is no more than about 15 mole percent (paragraphs 0023, 0024, 0029, 
0030). The amount of hydroxide in the etchant may be varied to as low as 0.001 % by 
weight (paragraph 0030) to yield a composition no more than about 15 mole percent. 

39. As to claim 93, lonue discloses that the concentration of hydroxide ions in the 
caustic etchant from about 10 mole percent to about 15 mole percent (paragraphs 0023, 
0024, 0029, 0030). The amount of hydroxide in the etchant may be varied to as low as 
0.001% by weight (paragraph 0030) to yield a composition from about 10 mole percent 
to about 1 5 mole percent. 

40. As to claim 94, lonue discloses that concentration of water in the caustic etchant 
is no more than about 85 mole percent (paragraphs 0023, 0024, 0029, 0030). 
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41 . As to claim 95, lonue discloses that concentration of water in the caustic etchant 
is from about 70 to about 85 mole percent (paragraphs 0023, 0024, 0029, 0030). 

42. As to claim 96, lonue discloses that concentration of water in the caustic etchant 
is from about 75 to about 85 mole percent (paragraphs 0023, 0024, 0029, 0030). 

43. As to claim 97, lonue does not expressly disclose that the pH of the caustic 
etchant is at least about 13. However, the pH of sodium hydroxide solutions is 
inherently greater than 12. See ClearTech Technical Department, ClearTech 
Industries, Sodium Hydroxide Solutions MSDS (2001). 

44. As to claim 98, lonue does not expressly disclose that the pH of the caustic 
etchant is from about 1 3.9 to about 14. However, the pH of sodium hydroxide solutions 
is inherently greater than 12. See ClearTech Technical Department, ClearTech 
Industries, Sodium Hydroxide Solutions MSDS (2001 ). 

45. As to claim 99, lonue discloses an etching process for removing silicon from the 
surface of a silicon wafer (paragraph 0015), the process comprising contacting the 
surface of the silicon wafer with a caustic etchant (paragraphs 0069-0075) in the form of 
an aqueous solution comprising water, hydroxide ions, and a salt additive (paragraphs 
0015, 0024), the salt additive comprising a compound selected from the group 
consisting of potassium carbonate and potassium fluoride (paragraph 0024), the 
concentration of the salt additive in the caustic etchant being at least about 1 mole 
percent (paragraphs 0023, 0024, 0029, 0030). lonue discloses a concentration of the 
salt additive (potassium carbonate (paragraph 0024)) and hydroxide ions (sodium 
hydroxide (paragraph 0023)) in the caustic etchant being at most 50% by weight 
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(paragraph 0029) with a preference of 30% by weight (paragraph 0030). A mixture of 
about 50% by weight water (molar mass = 18 g/mole), about 30% by weight sodium 
hydroxide (molar mass = 40 g/mole), and about 20% by weight potassium carbonate 
(molar mass = 1 38 g/mole) yields a water concentration of about 75 mole percent, a 
sodium hydroxide concentration of about 20 mole percent, and a potassium carbonate 
concentration of about 5 mole percent. 

46. lonue does not expressly disclose that the salt additive does not decompose or 
react in the caustic etchant. However, because Applicant's caustic etchant contains the 
same components as lonue's etchant (paragraphs 0015, 0023, 0024), one who is 
skilled in the art would expect the salt additive does not decompose or react in the 
caustic etchant. 



Allowable Subject Matter 

47. Claims 7-16, 22, 88, and 90 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

48. The following is a statement of reasons for the indication of allowable subject 
matter for claims 7 and 22: there is no motivation or suggestion for the concentration of 
the source of hydroxide ions in the caustic etchant greater than 55% by weight. The 
closest prior art, lonue, discloses a concentration of the source of hydroxide ions in the 
caustic etchant of 50% by weight (paragraph 0029). Moreover, Netsu et al. (U.S. Patent 
No. 6,099,748) teaches away from a silicon wafer etchant with a source of hydroxide 
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ions (sodium hydroxide or potassium hydroxide) (column 4, lines 34-39) greater than 
55% by weight, because this higher concentration results in the precipitation of the alkali 
component from the etching bath (column 4, lines 15-21 ). Thus, there is no suggestion 
or motivation for the concentration of the source of hydroxide ions in the caustic etchant 
greater than 55% by weight, as in the context of claim 7. 

49. The following is a statement of reasons for the indication of allowable subject 
matter for claim 88: there is no motivation or suggestion that the salt additive comprises 
potassium fluoride. The closest prior art, lonue, discloses the salt additive comprises 
potassium carbonate (paragraphs 0015, 0024). However, there is no motivation of 
suggestion of the salt additive comprises potassium fluoride, as in the context of claim 
88. 

50. The following is a statement of reasons for the indication of allowable subject 
matter for claim 90: there is no motivation or suggestion that the salt additive comprises 
an inorganic alkali metal or alkaline earth metal salt hydrate. The closest prior art, 
lonue, discloses the salt additive comprises potassium carbonate (paragraphs 0015, 
0024). However, there is no motivation of suggestion that the salt additive comprises 
an inorganic alkali metal or alkaline earth metal salt hydrate, as in the context of claim 
90. 

51 . Claims 33-81 are allowed. 

52. The following is an examiner's statement of reasons for allowance for claim 33: 
there is no motivation or suggestion for the concentration of the source of hydroxide 
ions in the caustic etchant greater than 55% by weight, as discussed above. 
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53. The following is an examiner's statement of reasons for allowance for claim 63: 
there is no motivation or suggestion for an aqueous solution comprising water and a 
source of hydroxide ions, the concentration of the source of hydroxide ions in the 
caustic etchant being at least about 70% of the saturation concentration of the source of 
hydroxide ions in the caustic etchant. Using a solubility value of 1 1 1g of NaOH in 100g 
of water at 20°C (or the saturation concentration), 70% of the saturation concentration 
would be 77.7g NaOH or 77.7% NaOH by weight. A similar calculation can be 
performed using a solubility value of 1 19g of KOH in 100g of water at 20°C (83.3 % 
KOH by weight). As discussed above, there is no motivation or suggestion for the 
concentration of the source of hydroxide ions in the caustic etchant greater than 55% by 
weight. 

54. Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 



Response to Arguments 

55. Applicants' arguments (Applicants' Remarks, pages 2-5), filed Feb. 13, 2006, 
regarding the rejection of claims 1-6, 17-21, and 26-28 under 35 U.S.C. 102(b) as being 
anticipated by Inoue have been fully considered but they are not persuasive. 

56. First, Applicants argue that the broad disclosure of Inoue does not disclose the 
caustic ethant of claim 1 . However, "when, as by a recitation of ranges or otherwise, a 
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claim covers several compositions, the claim is anticipated' if one of them is in the prior 
art." Titanium Metals Corp. v. Banner, 778 F.2d 775, 227 USPQ 773 (Fed. Cir. 1985) 
(citing In re Petering, 301 F.2d 676, 682, 133 USPQ 275, 280 (CCPA 1962)) (emphasis 
in original) (Claims to titanium (Ti) alloy with 0.6-0.9% nickel (Ni) and 0.2-0.4% 
molybdenum (Mo) were held anticipated by a graph in a Russian article on Ti-Mo-Ni 
alloys because the graph contained an actual data point corresponding to a Ti alloy 
containing 0.25% Mo and 0.75% Ni and this composition was within the claimed range 
of compositions.). See MPEP § 2131 .03 (I). Inoue discloses an etchant composition 
with a concentration of abrasive up to 50% by weight (paragraph 049), a concentration 
of alkali metal hydroxide up to 30% by weight (paragraph 030), and a concentration of 
concentration of water as low as 20% by weight. Therefore, because Applicants' claim 
1 includes the etchant composition with 50% by weight abrasive, 30% by weight alkali 
metal hydroxide, and 20% by weight water, this claim is anticipated by the Inoue 
reference. 

57. Second, Applicants argue that the Examples provided by Inoue do not disclose 
the composition of claim 1. However, Examples are preferred embodiments, rather 
than limitations of Inoue' s disclosure ("it should be understood that the present invention 
is by no means restricted to such specific Examples") (paragraph 0062). 

58. Applicants' arguments (Applicants' Remarks, pages 5-6) filed Feb. 13, 2006, 
regarding the rejection of claims 23-25 and 29 under 35 U.S.C. 103(a) as being 
unpatentable have been fully considered but they are not persuasive. The Inoue and 
Netsu references teach or suggest all the claim limitations, as discussed above. 
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Moreover, Applicants have not provided any additional evidence (i.e., unexpected 
results) to rebut the prima facie case of obviousness. 

59. Applicants 1 arguments (Applicants' Remarks, pages 6-7) filed Feb. 13, 2006, 
regarding the rejection of claims 30-32 under 35 U.S.C. 103(a) as being unpatentable 
have been fully considered but they are not persuasive. The Inoue and Tsueng-Kuei 
references teach or suggest all the claim limitations, as discussed above. Moreover, 
Applicants have not provided any additional evidence (i.e., unexpected results) to rebut 
the prima facie case of obviousness. 

60. Applicants' arguments (Applicants 1 Remarks, pages 8-10) filed Feb. 13, 2006, 
regarding the rejection of claims 82-87, 89, and 91-99 under 35 U.S.C. 103(a) as being 
unpatentable over Inoue have been fully considered but they are not persuasive. 

61 . First, Applicants argue that the Inoue reference does not provide a teaching or 
suggestion for the alkali metal carbonate and hydroxide ion source additives (page 9, 
second paragraph). However, the Inoue reference does not support this position. 
Inoue discloses that an "additive accelerates the polishing action by a chemical action 
as a polishing accelerator in the polishing composition" (paragraph 0021) and that "[a]s 
an additive, the following may be use... (a) An alkali metal hydroxide such as potassium 
hydroxide or sodium hydroxide... (b) An alkali metal carbonate such as potassium 
carbonate or sodium carbonate" (emphasis added) (paragraphs 0022-0024). Moreover, 
"[tjhese additives [alkali metal hydroxide and alkali metal carbonate] may be used in 
combination..." (emphasis added) (paragraph 0029). Therefore, Inoue discloses an 
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embodiment in which the alkali metal carbonate and hydroxide ion source additives may 
be used in combination. 

62. Second, Applicants argue that the Examples provided by Inoue do not disclose 
the composition of claims 82 and 99. However, Examples are preferred embodiments, 
rather than limitations of Inoue's disclosure ("it should be understood that the present 
invention is by no means restricted to such specific Examples") (paragraph 0062). 



Conclusion 

63. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eric B. Chen whose telephone number is (571 ) 272- 
2947. The examiner can normally be reached on Monday through Friday, 8AM to 
4:30PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine G. Norton can be reached on (571) 272-1465. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 



NADINE Q.NOfnON mtitt 
SUPERVISORY R«JENT EXAMINE! 



!R 



EBC 
Mar. 16, 2006 





